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Abstract A bivariate probit model is used to predict the choice of an economics major in a sample 
of first-year, undergraduate business students. The paper examines the statistical significance of a 
number of student-related characteristics on the likelihood of choosing an economics major, along 
with the role of student personality and perceptions of the profession. Factors analysed include 
secondary studies in economics, accounting and business, grade point average and attendance 
pattern, along with perceptions of the economics profession arrayed along dimensions of interest, 
independence, structure and precision. It would appear that the primary influences on the selection 
of a major in economics comprise student personality and level of interest in the profession. 
 
1. Introduction 
In Australia, as elsewhere, there has been a dramatic decline in the number of students 
undertaking undergraduate economics degrees during the 1990s. This applies equally 
to both specialised economics degree programmes and more broadly based economics 
majors in business degrees. For example, and in terms of specialised economics 
degrees, Millmow (1995) used a Department of Education, Training and Youth Affairs 
(DETYA) survey of ten universities to conclude that the aggregate number of students 
enrolled fell by some 30 per cent between 1991 and 1994. However, these official statistics 
only included students enrolled in the “Bachelor of Economics”, rather than all degree 
programmes which could be reasonably classified as an economics qualification. 
 
Recognising this deficiency, Lewis and Norris (1997) surveyed 35 of Australia’s 38 
universities and obtained data on the more than one hundred degree programmes 
encompassing economics qualifications. On this basis, they concluded that the fall in 
total enrolments over the period 1991 to 1996 was closer to 12 per cent. In fact, Lewis 
and Norris (1997) found that total full-time equivalent student units (EFTSU) in 
economics had remained constant for much of the decade, though primarily because 
the decline in economics qualifications had been off-set by an increase in the number of 
students undertaking economics units for non-economics programmes. Alvey and 
Smith (1999) noted similar trends in New Zealand. These figures are then more 
comparable to the decline in the number of undergraduate economics degrees 
experienced in the USA. For instance, Siegfried (1995) documented a fall of 12 per cent 
in 1993 and 9 per cent in 1994, while Siegfried (2000, p. 296) commented, inter alia, on 
“. . . the precipitous 30 per cent drop in degrees awarded from 1990-91 through 
1995-96”. 
 
Irrespective of these differences in measuring participation in economics 
programmes, the fact remains that first-year enrolment in Australian economics 
degrees and majors declined by more than 12 per cent over the 1990s, while enrolments 
in all business-related degrees (including business, administration and economics) rose 
by more than 40 per cent (DETYA, 2000). Importantly, the relatively modest national 
decrease is not evenly distributed across states or between universities within states 
(Lewis and Norris, 1997). For example, while enrolments in the two most populous 
states of New South Wales and Victoria experienced moderate falls, enrolments in the 
four remaining states fell by at least 30 per cent and as much as 50 per cent. And to 
some extent, only the lowering of the tertiary entrance score for admission has arrested 
this decline in enrolments. Lewis and Norris (1997, p. 4) conclude: 
 
A few universities have always had a high degree of excess demand and low quotas, which 
means they have not had to reduce their tertiary entrance score. However, most universities 
have experienced a consistent downward trend in entrance scores . . . This has allowed most 
established universities and the new universities to keep their new entrants figure at a 
reasonably constant level. 
 
The impact of this decline in the quantity and quality of economics enrolments on 
academic staffing, the progression of students into postgraduate offerings, and the 
reorientation of teaching resources to “service teaching” requires no further 
comment. 
 
A number of reasons have been given for the declining popularity of economics 
degrees/majors in Australia. Foremost among these is the massive fall in the number of 
secondary school students taking economics and the rising popularity of business 
study programmes in management, marketing, human resource management and 
finance. Both of these reasons encompass the perception that these subjects are more 
interesting and vocationally oriented than economics. Unfortunately, little empirical 
evidence exists concerning how these and other factors actually affect the choice of 
individual students to major in economics. For example, while studies of aggregated 
data concerning the composition of economics cohorts are increasingly commonplace, 
relatively few studies have directly modelled the choice of a major in economics over 
closely related alternatives. Furthermore, almost without exception, this literature has 
an exclusively North American focus. Furthermore, as far as the authors are aware, no 
study to date has jointly examined the role of student characteristics and perceptions of 
the economics profession as key factors in the choice of an economics major. Such 
information would be extraordinarily valuable to curriculum designers, university 
administrators employers of graduates and potential students, amongst others. 
 
Accordingly, the purpose of the present paper is to investigate the role of both 
student characteristics and perceptions in determining the rate of participation in 
Australian economics majors. The paper itself is divided into four main areas. The 
second section briefly surveys the empirical literature concerning factors influencing 
students’ choice of an economics major. The third section explains the empirical 
methodology and data collection employed in the present analysis. The results are 
dealt with in the fourth section. The paper ends with some brief concluding remarks. 
 
2. Factors explaining the decline in the economics major 
In contrast to many other disciplinary areas, hypotheses to explain the choice of an 
economics major are relatively underdeveloped. However, several specific themes have 
been put forward to explain the decline in the number of economics undergraduate 
degrees in the 1990s, and these form a suitable basis for examining those hypotheses 
that have received attention. To start with, a recurrent theme in the economics 
literature “. . . is that the recent cycle in the number of undergraduate degrees in 
economics is connected with changes in the popularity of undergraduate business 
studies” (Salemi and Eubanks, 1996, p. 324). Salemi and Eubanks (1996), for example, 
account for the rise and fall in the number of economics majors with a 
“discouraged-business-major” hypothesis. They argue that students who were 
screened out of the undergraduate business programme account disproportionately 
for the increase in economics majors in the 1980s and for the subsequent decrease in 
the 1990s (Salemi and Eubanks, 1996). Willis and Pieper (1996) also link the decline in 
economics majors with the changes in the popularity of undergraduate business 
studies. Willis and Pieper (1996) found that schools offering undergraduate business 
degrees have only one-quarter as many economics majors as schools which do not, and 
that the offering of a business economics major within the school further lowers the 
number of economics majors by one-half. Willis and Pieper (1996, p. 345) concluded, 
“the largest single factor explaining the number of economics majors in a cross-section 
was the presence of a competing degree in business”. 
 
Brasfield et al. (1996, p. 363) further examine the interaction between business 
studies and economics with the suggestion that “. . . the study of economics may 
be a market substitute for a business degree at those institutions that do not offer 
a degree in business and a complement at those institutions that do offer a 
business degree”. Brasfield et al. (1996) identified two competing hypotheses. First, 
“. . . economics departments located at schools offering business degrees may 
benefit in terms of majors as a result of business student spillover (Brasfield et al., 
1996, p. 363). And second, “if economics programs are viewed as a less-desirable 
substitute for business degrees by business-orientated students, economics 
programs that compete with in-house business programs may be less at risk . . . 
because these programs do not depend on business-orientated students for 
enrolments” (Brasfield et al., 1996, p. 363). On the basis of a survey of economics 
departments, they reasoned that flexibility in economics electives appeared to have 
a positive impact on the attractiveness of a major and that schools which did not 
offer an undergraduate business degree were more likely to lose economics majors 
than schools that did (Brasfield et al., 1996). 
 
An alternative approach to this question is taken up in Lewis and Norris’ (1997) 
survey of heads of Australian economics departments. To ascertain their views, a list 
of 11 possible causes of the decline in economics majors was drawn up. The most 
important factors identified in this survey all related to the relative position of 
economics majors to business majors in terms of career focus, the degree of rigour or 
abstraction, the extent of preparation in mathematics, and overall interest. Lewis and 
Norris (1997, p. 12) summarised their analysis as follows: “The reasons for declining 
enrolments are not fully understood but there is a general perception that the study of 
economics, at least in terms of specialising in economics, is regarded less favourably 
compared to business or some unrelated disciplines”. 
 
A second theme that has received some attention in the literature is that the decline 
in economics majors is connected to some long run educational or business cycle. 
Margo and Siegfried (1996), for example, present evidence to suggest that between 
1948 and 1993 economics share of US bachelor degrees averaged 2.2 per cent and 
completed three full cycles. On this basis, they concluded that economics’ share of 
bachelor degrees is a stable process that adjusts only slowly, and that it may take until 
2000 for the share to rise from its 1993 low of 1.8 per cent to the long-run trend. On the 
other hand, Willis and Pieper (1996) show that economics’ share of degrees follows a 
very similar path to the (declining) employment pattern in the financial services 
industry, while Margo and Siegfried (1996) found that the share of economics degrees 
moves slightly counter to the overall business cycle. Similarly, there is already much 
evidence suggesting a close linkage between graduate career conditions and the 
demand for economics majors as against closely related fields. For instance, Lewis and 
Norris (1997) found that the proportion of economics graduates finding full-time 
employment in Australia was significantly lower than accounting and business 
studies. 
 
 
A third theme in the economics major literature is based on the almost universal 
observation that “female undergraduates are less likely to take an introductory 
economics class, to continue in economics after completing the first introductory 
course, and to major in economics than are male undergraduates” (Jensen and Owen, 
2000, p. 466). And while much has been made of the broader “hard science”, “soft 
science” division between males and females, even when compared to other business 
disciplines, female participation in economics majors is relatively low. For example, 
Bauer and Dahlquist (1999) cite the female percentage of graduating US bachelor’s 
degrees in 1994/1995 as 30.8 per cent for economics, 33.3 per cent for finance, 56.2 per 
cent for accounting, 49.1 per cent for international business and 46.8 per cent for 
marketing. In Australia enrolment figures in 2000 indicate female participation rates 
are only 40.27 per cent in economics, as compared to 42.06 per cent in finance, 52.51 per 
cent in accounting, 52.88 per cent in management and 54.39 per cent in marketing 
(DETYA, 2001). 
 
However, while these gender differences are well documented, the underlying 
reasons for the purported gender bias in economics education are not. Several 
competing hypothesises have been proposed, and duly tested in the literature. These 
include suggestions that the economics curriculum, along with the pedagogy and types 
of evaluation instruments, includes topics and methodology of less interest to women, 
and that the evaluation favours male learning styles (Horvath et al., 1992; Ferber, 1995; 
Nelson, 1995; Bartlett, 1995; Anderson and Siegfried, 1997; Richardson, 1998; Alford, 
1998). Haslehurst et al. (1998) identify the importance of these issues “if more women 
than men hold the view that the subject matter is irrelevant and uninteresting, do we 
need to consider seriously the feminist critique that the overall orientation of the 
discipline is too masculine”? The gender bias literature also includes suggestions that 
female students are relatively poorly prepared for introductory economics in terms of 
maths preparation, and concomitantly have a lower average performance in economics 
classes than their male counterparts. It is argued that this is then translated into a 
lower level of interest in the subject matter itself, with a resultant fall in continuations 
in economics subjects. By way of contrast, Hughes (1998) takes the view that 
economics is essentially gender neutral and that the low female participation rate is 
instead an indicator of the domination of mathematical economics or “mathecon” in 
course content, poor quality teaching, and male chauvinism in academic departments. 
Several studies have examined the role of student gender in participation in 
economics majors. Dynan and Rouse (1997, p. 353), for example, examined three 
dimensions of gender bias in a survey of introductory economics students at Harvard 
University: 
 
One of the most common hypotheses about why women are less likely to major in economics 
than men is that women are less proficient or less comfortable using the math needed to do 
economics . . . Perceived aptitude for economics may also influence the choice of major 
because students are presumably more likely to choose a subject in which they expect to do 
well . . . another determinant of a student’s choice of major might be the presence or absence 
of role models. 
 
Three sets of variables were collected to help assess these hypotheses. The first 
hypothesis relied on students’ declaring their math SAT scores and giving an 
indication of their skill at interpreting graphs. The second drew upon the notion that 
students focused on relative, as against absolute, performance in economics in order to 
decide their choice of major. This was indicated by whether or not their performance in 
introductory economics was better, worse or about the same as their performance in all 
other courses. Finally, the sex of each student’s instructor and the number of females in 
each section was included to take account of academic and peer role models 
respectively. 
However, after controlling for a number of other factors, Dynan and Rouse (1997) 
found that maths background accounted for only a limited part of the gender difference 
in the decision to major in economics; and that, while women generally had a lower 
relative performance in economics, controlling for this factor likewise diminished the 
gender gap in the choice of economics as a major. The proxies for instructional 
environment explained little of the gender gap. In explaining their results, Dynan and 
Rouse (1997, p. 365) concluded that several factors not taken into account in their 
analysis may explain the remaining gender gap: 
 
This gap may arise from differences in tastes or other unmeasured characteristics such as 
knowledge about the nature of economics upon entering college . . . Women may arrive at 
college with preconceptions about the nature of the field, having already decided not to major 
in it. 
 
Jensen and Owen (2000) also examined the role of gender bias in progression in 
economics with an analysis of economics students across 34 US liberal arts colleges. A 
large number of factors were examined, including grade point average and expected 
grade, math SAT scores, and interest in economics careers and entrance into graduate 
school. Jensen and Owen’s (2000, p. 469) results indicated, “student characteristics and 
attitudes . . . are important determinants of the decision to continue to study economics. 
 
We find that some factors affect male and female students equally; others have 
different effects on men and women”. However, using an alternative approach to the 
question of gender bias in ongoing economics participation Chizmar (2000, p. 116) 
found that “. . . after controlling for economics and economics credit hours, the hazard 
profiles [in terms of discontinuing study] of female economics majors are 
indistinguishable from their male counterparts”. 
 
A study by Dawson-Threat and Huba (1996) gives further appreciation of the 
difficulty of incorporating gender bias as a factor in the choice of major generally. In 
this study, gender bias is reflected by the interaction between student gender, whether 
the major is male or female-dominated, and each student’s sex-role identification. When 
choosing a major, some students may respond more to issues related to their biological 
self (i.e. their gender), while others place more emphasis on their psychological self (i.e. 
their sex-role identity). In other words, the choice of major may depend on both societal 
views of male and female roles and on the sense of comfort for students that results 
from being with individuals who have similar views of sex roles, whether masculine 
identified, feminine identified, androgynous or undifferentiated. These final factors in 
themselves may be sufficient to enable students to “crossover” into non-traditional 
majors. Importantly, the study found that the vast majority of females still selected 
traditional majors for women, irrespective of their own sex-role identification. 
Dawson-Threat and Huba (1996) suggested that this might be because these students 
perceived that the female-dominated professions offered more viable options than 
those that were male-dominated. 
 
When examining existing research on characteristics associated with student choice 
of a major in economics, a number of salient points emerge. First, relatively little 
attention has been paid in economics to models explaining a student’s choice of a 
major, and the evidence that does exist has frequently been extracted from university 
level data. For example, Brasfield et al. (1996), Salemi and Eubanks (1996), Willis and 
Pieper (1996) Lewis and Norris (1997) and Siegfried (2000), among others, comment on 
the choice of an economics major from this perspective. More particularly, quite apart 
from the standard problems of aggregation and the fact that economic models of 
consumer choice are only theoretically sound at the individual level, the primary focus 
of studies of this type is invariably on measurable predictions for individual behaviour. 
These considerations suggest that future research in this area should be based on 
individual or micro-level data. 
 
Second, and in contrast to several other disciplines, relatively little attention in 
economics been paid to measuring what appear to be relatively important factors in the 
choice of an economics major, that is, student personality and perceptions of, and 
interest in, the economics profession itself. For example, while some studies have used 
gender, grade point average, and past studies in economics, amongst others, to proxy 
interest, very few have concerned themselves directly with how these factors affect 
student’s choice of major. Jensen and Owen (2000, p. 469), for example, argue “both 
student characteristics and attitudes that exist prior to setting foot inside an economics 
class and those that are formed during the class are important determinants of the 
decision to continue to study economics”. 
 
Harvey-Beavis and Elsworth (1998, p. 19) also found evidence concerning the role of 
interest in the choice of major, “the demand for tertiary education courses seems to be 
driven by interests. No evidence was found. . .to support a contention that pursuit of 
status or the use of a ‘cost-benefit’ strategy was important in students’ choice”. This is 
important because any policy designed to shift enrolment patterns will need to 
recognise that interests remain relatively stable over time, are not amenable to change, 
and probably weigh heavily in the decisions of most students. Becker (1997, p. 1366) 
cogently underlines this argument: “if building enrolment is important, than the 
previously uninterested students are the ones that must be attracted. We need to 
understand the selection process in choosing and persisting in courses, as well as in 
measuring learning”. 
 
Finally, there has generally been little allowance in studies to date for the complex 
interaction between the choice of a major in economics and one in another 
business-related field. This is particularly important since one of the most common 
themes identified in the “declining economics major” literature has been the rise of 
competing business studies programmes and the suggestion that potential economics 
majors are funnelled into these alternatives. For example, in Australia Legge (1994) has 
commented about the apparent irrelevance of the economics curriculum compared to 
the management and business curricula in this regard. Rigorous empirical analysis 
would therefore facilitate greater certainty on the empirical status of students’ choice in 
majors in the context of its close competition. It is with these considerations in mind 
that the present study is undertaken. 
 
3. Data and model estimation 
 
The data used in this study are based on 345 first-year students sampled from the more 
than 4,000 students studying for the three-year undergraduate business degree at 
Australia’s fifth largest university. This award consists of a set of core units in 
conjunction with elective majors, double majors and extended majors in accountancy, 
finance, economics, human resource management, international business, management 
and marketing. The degree’s tertiary entrance score is common to all majors, and 
students initially matriculate to a nominated major or majors. However, after the first 
semester students may apply to change major provided that they satisfy the 
appropriate unit prerequisites and are able to complete the proposed major within the 
units remaining in the programme. 
 
The analytical technique employed in the present study is to specify students’ 
choice of major as the dependent variable (y) in a regression with student personality, 
perceptions and other physical and educational characteristics as explanatory 
variables (x). The nature of the dependent variable indicates discrete dependent 
variable techniques are appropriate. Accordingly, the following binary probit model is 
specified: 
 
 
 
where x comprises a set of student characteristics posited to influence the selection of 
an economics major, b is a set of parameters to be estimated and the function F(.) 
indicates the standard normal distribution. The coefficients imputed by the binary 
probit model provide inferences about the effects of the explanatory variables on the 
probability of the choice of a particular major. The requisite dataset is composed of 
three sets of information. 
 
The first set of information relates to the choice of major and comprises the 
dependent variable in the binary probit model specified in equation (1). Students are 
categorised as either: 
. those who have not nominated an economics major, whether as a single or 
extended major, or as part of a double major (y ¼ 0); or . those who have nominated an 
economics major as part of their programme 
(y ¼ 1). 
 
The first group consists of all students undertaking single or extended majors in 
accountancy, finance, human resource management, international business, 
management and marketing, excluding double major students combining studies in 
these areas with a major in economics. A total of 314 students, or 91 per cent of cases 
are categorised as non-economics majors. The second group consists of students 
undertaking at least one major in economics. A total of 31 students, or some 9 per cent 
of cases, are identified as economics majors. 
 
The next two sets of information are specified as explanatory variables in the 
binary probit regression model. The first of these sets of information relates to several 
student characteristics derived by survey. Information collected includes a personality 
score and perceptions of the economics profession along a range of criteria. First, much 
research suggests that students select majors that are seen as compatible with 
particular personality styles (Saemann and Crooker, 1999, p. 2). Booth and Winzar 
(1993), for example, showed that students who were initially attracted to accounting 
displayed personality traits that led them to prefer learning facts and rules applied in 
concrete ways, and other studies, such as Wolk and Cates (1994) have also linked 
specific personality traits to particular majors. 
 
Second, empirical evidence also suggests that a more basic issue behind students’ 
choice of major may be their level of interest and perceptions of the profession. Dynan 
and Rouse (1997), Lewis and Norris (1997) and Jensen and Owen (2000) have identified 
the importance of interest and perceptions of the profession as factors determining the 
choice of an economics major, and Easterlin (1995) has identified preferences as the key 
factor in the generational switch to business studies. 
 
The survey included two instruments to measure students’ inherent creativity and 
perceptions of the economics profession. The first instrument required students to 
complete Gough’s (1979) 30-item Creative Personality Scale. Possible scores on this 
simple adjective checklist range between 212 and+18 with a higher score indicating a 
more creative individual. The specification of the personality variable (PRS) is identical 
to that specified by Saemann and Crooker (1999) in a recent study of the decision to 
major in accounting. Table I lists the adjectives surveyed and the scoring mechanism 
applied following the survey. No particular a priori sign is hypothesised when 
economics major is regressed against personality score. 
 
 
 
Table 1. personality score checklist 
 
The second measure required students to assign ordered preferences on a five-point 
scale between 36 opposing adjectives on the basis of their perceptions of the economics 
profession. Saemann and Crooker (1999) surveyed perceptions of the accounting 
profession using a similar instrument. These items are arrayed along four dimensions 
of perceptions relating to the economics profession (number of items in brackets); 
namely, interest (INT) (five), the level of individuality (IND) (four), precision or 
thoroughness (PRE) (13) and structure or rule-orientation (STR) (14). The pairings for 
“interest” include boring vs interesting, dull vs exciting and monotonous vs 
fascinating, while for “individuality” they embrace solitary vs people-oriented and 
introvert vs extrovert. These terms are thought to capture student’s overall perceptions 
of the profession and the relationships of persons working within the profession. 
 
The items for “structure” relate to students’ perceptions of the way in which 
economists deal with problems and tasks. Pairings include structured vs flexible and 
routine vs unpredictable. Finally, “precision” is captured by pairings including 
accurate vs imprecise, challenging vs easy and mathematical vs verbal. These items 
address students’ perceptions about the nature of the types of problems and their 
solutions in the economics profession. Table II lists the items by dimension and from 
left to right by increasing strength in each dimension (i.e. less interest to more interest), 
although in the survey itself these items were randomised by category and coding. 
 
In order to examine the underlying patterns of relationships among this large 
number of variables more accurately, and given that the study is primarily concerned 
with prediction, the items within each dimension are reduced using principal 
components analysis. The latent root criterion is employed to extract the significant 
factor scores within each dimension (those with eigenvalues greater than unity). Using 
this criterion, 11 factor scores are derived from the surveyed items as replacements for 
the original variables. One factor is selected for the interest dimension, two for 
individuality, five for precision and three for structure. These account for 56, 67, 59 and 
49 per cent of cumulative variance within each dimension, respectively. Table III 
provides details on the extracted components, eigenvalues, and percentage of variance 
and cumulative percentage of variance for these factor scores. 
 
The hypothesis underlying the factor score for interest (INT) follows the suggestion 
that students interested in a particular profession are more likely to select a major in 
that area. A positive coefficient is hypothesised when economics major is regressed 
against interest. The three remaining sets of factor scores relate to students’ 
perceptions of the degree of individuality (IND), precision (PRE) and structure (STR) in 
the economics profession. Siegfried et al. (1991) Becker (1997) and Salemi and Siegfried 
(1999), amongst others, have commented in depth on the goals of economics education 
and the realities of the economics major in this regard. Conceptually speaking the 
factor scores specified as explanatory variables represent the degree to which each 
student scores high on the group of items that load high on the factor. For that reason, 
students who score highly on the several variables that have heavy loadings on the 
factor will obtain a high factor score on that factor. Thus the factor scores for interest, 
individuality, precision and structure can be interpreted as composite measures within 
each dimension, and therefore the ex ante signs on the estimated coefficients will be 
identical to that hypothesised for the original raw data. However, it is not known what 
influence the various perceptions of the economics profession will have on the choice of 
an economics major. For example, the economics profession may be seen as highly 
individualistic, although whether this encourages students to select an economics 
major will depend on the interaction with each student’s own personality. Accordingly, 
no particular a priori sign is hypothesised when economics major is regressed against 
IND, PRE and STR. 
 
 
 
 
 
 
Table II Perceptions of the economic profession 
 
 
 
The final set of information includes recorded student characteristics that are cross 
tabulated with the survey data. Selected descriptive statistics are detailed in Table IV. 
Characteristics recorded include each student’s sex, nature of secondary school studies, 
grade point average to date and attendance mode. The first variable specified is a 
qualitative variable indicating whether the student is female (SEX) (192 cases or 55.65 
per cent of the sample). There is generally strong evidence to suggest that female 
undergraduates are less likely to take an introductory economics class, to continue in 
economics after completing the first introductory course, and to major in economics 
than are male undergraduates. 
 
 
 
 
Table III. Total variance explained by extracted principal components 
 
 
 
Table IV. Descriptive statistics for explanatory variables 
 
For example, Dynan and Rouse (1997) used descriptive statistics to indicate that 
female economics students generally received lower grades, had lower levels ofmathematical 
preparation, had more difficulty in interpreting graphs, felt less 
comfortable asking questions in class and were generally less-interested in the subject 
matter than males. Dynan and Rouse (1997, p. 358) used a regression of the decision to 
major in economics against gender to conclude that “. . . women were 7.7 percentage 
points less likely to major in economics than men, a difference that was statistically 
significant at the 5 per cent level”. Conversely, Chizmar (2000) concluded, “the evidence 
suggests that, after controlling for relative grades in economics and economics credit 
hours, the hazard profiles of female economics majors are indistinguishable from their 
male counterparts”. Nevertheless, a negative sign is hypothesised when economics 
major is regressed against student gender. 
 
The second set of student characteristics specified relate to experiences in 
secondary education. It is generally acknowledged that secondary school preparation 
for university study is linked with the choice of an economics major. One dimension of 
this work relates to mathematical preparation in calculus, especially in regard to the 
purported gender bias in economics majors. For instance, Dynan and Rouse (1997) 
included a maths SAT score, along with dummy variables for pre-calculus, first 
semester calculus, second semester calculus, multivariate calculus, and linear algebra 
or higher as indicators of student preparation and aptitude for an economics major. 
 
An alternative dimension of this work, especially in Australia, relates to students 
continuing study in economics first taken up in secondary school. For example, Lewis 
and Norris’ (1997, p. 9) survey of academic departments reflected a consensus opinion 
that “school students are taking ‘easier’ courses such as business studies and legal 
studies rather than economics” and this was eventually reflected in declining 
enrolments in economics degrees and majors. Anderson and Johnson (1992) touched on 
this argument with an analysis of economics in Australian secondary schools. They 
found that while the number of students taken secondary-level economics had declined 
in all Australian states and territories, the decline had been less in those states where 
“economics has few alterative business-related courses with which to compete”. 
 
In order to examine the interaction between studies in business-related disciplines at 
the secondary level and the choice of an economics major three qualitative variables 
are specified. These are whether the students undertook elective secondary studies in 
accounting (ACC) (168 students or 48.70 per cent of cases), business studies (BUS) (46 
or 13.33 per cent of cases) or economics (ECO) (130 or 37.68 per cent of cases). As an 
alterative, Dynan and Rouse (1997, p. 356) included a number of questions on their 
survey “designed to shed some light on the role of tastes and, to some extent, 
knowledge about economics before arriving at university”. As business-related studies, 
all three variables could potentially be associated with an increase in the probability of 
selecting an economics major if the sample included non-business-related disciplines. 
 
However, within the narrower context of a business degree it is expected that 
secondary school studies in accounting and business will be reflected in an increased 
likelihood of a non-economics major, while studies in secondary economics will be 
associated with a higher probability of selecting an economics major. The ex ante sign 
on ACC and BUS is negative, while that for ECO is positive. 
 
The final two variables specified in the analysis relate to additional student 
characteristics concerned with current attendance and performance. These are whether 
the student is attending on a part-time basis (ATT) (57 cases or 16.52 per cent of the 
sample) and their grade point average to date (GPA). To start with, little is known 
about any systematic difference between a student’s attendance pattern and the choice 
of major. No particular a priori sign is hypothesised when the choice of an economics 
major is regressed against a qualitative variable indicating attendance pattern. And 
second, a number of studies have hypothesised a link between student performance at 
the tertiary level and the choice of the (more difficult) economics major. Chizmar (2000) 
and Dynan and Rouse (1997), for example, included allowance for overall student 
performance in their studies of persistence and choice of major respectively. A positive 
coefficient is hypothesised. 
 
4. Empirical results 
 
The estimated coefficients, standard errors and p-values of the parameters detailed are 
presented in Table V. To facilitate comparability, marginal effects are also calculated 
and included in Table V. These indicate the marginal effect of each outcome on the 
probability of the choice of an economics major. In order to provide the marginal effects 
for the continuous variables, the standard normal density function is used with the 
index predictions evaluated at the sample means. Also included in Table V are 
statistics for joint hypothesis and likelihood ratio (LR) tests, the McFadden R 2 as an 
analogue for that used in the linear regression model, and a Hannan-Quinn (HQ) model 
specification criterion. Four separate models are estimated. The estimated coefficients 
and standard errors employing the entire set of student personality, perceptions and 
other characteristics are shown in Table V columns 1 to 4. The results of estimations 
using first, the set of personality and perception variables and then the set of other 
characteristics alone are detailed in columns 5 to 8 and 9 to 12 respectively. A final 
specification incorporating selected variables from both of these sets of characteristics 
and personality and perceptions is detailed in columns 13 to 16. 
 
The estimated models are all highly significant, with likelihood ratio tests of the 
hypothesis that all of the slope coefficients are zero rejected at the.05 level or lower 
using the chi-square statistic. The results in these models also appear sensible in terms 
of both the precision of the estimates and the signs on the coefficients. In the full 
specification, the estimated coefficients for personality (PRS), interest (INT1), precision 
(PRE2), accounting (ACC) and grade point average (GPA) are significant and conform 
to a priori expectations. The estimated coefficients indicate that students with a higher 
personality score or with a higher level of interest in the economics profession are more 
likely to select an economics major, while those that perceive the profession as being 
precise or who have completed studies in accounting at secondary school are less likely 
to select an economics major. The two largest marginal effects on the decision to 
undertake an economics major are interest in the economics profession (6.8 per cent) 
and past studies in accounting (27.4 per cent). 
 
These results are generally consistent with the estimated coefficients in the second 
regression where only the set of personality and perception characteristics are 
included. However, they differ to the results in the third regression where the model is 
re-estimated with only the set of other student characteristics. In the third regression 
past studies in business (BUS) and economics (ECO) are significant, along with 
part-time attendance (ATT). An incremental contribution of variables F-test is 
employed to reject the null hypotheses that the economics major model could be 
estimated on the basis of the nested “no other characteristic effect” [F ¼ 4:2617] and 
“no personality/perception effect” [F ¼ 5:2709] models at the 0.01 level, and we may 
conclude that students’ choice of an economics major is a function of both student 
personalty and perceptions of the economics profession, along with the more readily 
observed student characteristics such as past secondary studies, GPA, gender and 
attendance pattern. 
 
 
 
 
 
 
Table V. Binary probit model maximum-likelihood estimates 
 
In order to refine the overall specification further, F tests were used to test 
combinations of coefficients for redundancy and on this basis the variables for IND 
(F ¼ 1:2276, p  value ¼ 0:2943), PRE (0.8391, 0.5226), STR (1.6114, 0.1865), ATT and 
GPA (1.1669, 0.9999) were excluded from the final specification. Each of the remaining 
variables was tested in a similar manner, though they failed to be excluded from the 
final specification. The refined model is presented in columns 13 to 16 of Table V. The 
likelihood ratio for the refined model is significant at the 1 per cent level of significance, 
and we may conclude that the explanatory variables as a group can be used to 
investigate the choice of an economics major. While the R 2 of the final specification 
(0.1655) is lower than that of the full specification (0.2185) the Hannan-Quinn (HQ) 
criteria, reflecting the trade-off between goodness of fit and model complexity, 
indicates that the final specification is more appropriate (a lower HQ value). 
It would appear from the final specification that the primary influences on the 
selection of a major in economics are personality, level of interest in the profession and 
past studies in accounting. Of these variables, the most significant marginal effect on a 
choice of an economics major occurs with past studies in accounting. In addition, while 
several other variables were individually insignificant, including gender and 
secondary studies in business and economics, they could not be excluded from the 
model under any conventional criteria. 
 
Finally, the ability of the various models to predict outcomes in students’ choice 
of major accurately is examined. Table VI provides the predicted results for each 
different model specification. The correct and incorrect percentage figures for the 
estimated models are in terms of the observed (or actual) value of economics and 
non-economics majors, total percentages for correct and incorrect percentages are 
in terms of total observations. Comparisons are made with a constant probability 
model. Observations in the constant probability results are classified using the 
predicted probability given by the sample proportion of economics and 
non-economics majors. These probabilities, which are constant across individuals, 
are the values computed from estimating a model that includes only an intercept 
term. The absolute gain is the percentage change of correct predictions of the 
estimated models over the percentage of correct predictions in the constant 
probability model. The relative gain is the absolute gain as a percentage of the 
incorrect predictions in the constant probability model. These provide a measure of 
the predictive ability of the estimated models. 
For example, of the 314 students who selected a non-economics major, the full model 
specification predicted 290.45 cases (92.5 percent) correctly, and identified 23.55 
students (7.5 per cent) as economics majors. This represented an absolute gain of 1.49 
per cent (increase in correct predictions) and a relative gain of 16.52 per cent 
(improvement over the incorrect predictions) as compared to the constant probability 
model. For the 31 students who selected an economics major, the model correctly 
identified 7.35 (23.72 per cent) as economics majors and 23.55 (75.90 per cent) as 
non-economics majors. Overall, the full specification correctly identified 297.80 (86.32 
per cent) as either economics or non-economics majors and incorrectly identified 47.10 
students as either economics or non-economics majors (13.68 per cent). This reflected 
an absolute improvement of 2.68 per cent and a relative improvement of 16.36 per cent 
over the constant probability model. The Hosmer-Lemeshow goodness-of-fit test 
statistic in Table VI fails to reject the null hypothesis of no misspecification for the full 
specification. 
 
 
 
Table VI. Observed and predicted values for the binary probit models 
 
These results are broadly comparable to the number and percentage of correct 
predictions for the no other characteristic effect and no personality/perceptions effect 
specifications. However, the Hosmer-Lemeshow goodness-of-fit test statistic for the 
model containing excluding student personality and perceptions rejects the null 
hypothesis of no functional misspecification and we can conclude this model is 
functionally misspecified. This provides further support for the argument that 
students’ choice of major is very much a functional of individual personality and 
perceptions about the profession in which they are considering entry. Overall, the 
models examined successfully predict the major that some 86 per cent of students will 
take, comprised of 92 per cent of non-economics majors and up to 23 per cent of 
economics majors. Interestingly, the model that excludes the personality and 
perception effects scores approximately the same number of correct predictions for 
non-economics majors as the full and final specification (approximately 92 per cent). 
 
However, the percentage of correct predictions for economics majors in this model is 
much worse (12 per cent) than either the full or final specification (23 per cent and 19 
per cent respectively). This would suggest that personality and perceptions are a key 
indicator of the actual choice of an economics major. 
 
These findings would initially suggest that the choice of major model employed 
might be more useful in identifying non-economics majors than economics majors. And 
at first impression, the actual number of correct predictions across all majors appears 
relatively small. However, it should be noted that the amount of variability in the 
explanatory variables across all majors is also relatively low, given they are related to 
very closely related disciplines. Put differently, we would expect that perceptions and 
interest in the economics profession would be much closer for an accounting and 
economics major than that between economics and a non-business related discipline in 
the humanities or physical sciences. This would suggest that an equivalent model 
applied to a sample of economics majors and, say, non-business related majors, would 
likely yield a higher proportion of correct predictions. 
 
5. Concluding remarks 
 
The present study uses a binary probit model to investigate the role of student 
personality, perceptions and other characteristics in determining the choice of major 
for Australian business students. The current paper extends empirical work in this 
area in at least two ways. First, and as far as the authors are aware, it represents the 
first attempt to apply qualitative statistical models of choice of major in Australia. The 
evidence provided suggests that the choice of an economics major is a function (at least 
in the context of models of this type) of student personality, interest in the economics 
profession, and non-economics secondary studies, and to a lesser extent, gender. 
 
Second, the study analyses in detail the varying influences of personality/ 
perception and other student characteristics. The results indicate that students’ 
physical and educational characteristics, whilst in themselves useful indicators of a 
student’s choice of major, may be supplemented by factors associated with student 
personality and perceptions of the profession. On the basis of the explanatory 
variables specified, the major of some 86 per cent of students can be correctly 
identified. Unfortunately, the results do more to identify likely non-economics 
majors, than to present possible ways to increase the likelihood of students 
selecting a major in economics. 
 
The policy implications that may be drawn from the analysis are fourfold and are 
all based on the premise that the economics curriculum is neither fundamentally 
flawed nor beyond reproach. First, the study indicates that the students who select an 
economics major have a more positive outgoing personality than business students in 
general. The differences in personality type may therefore mean that some of the 
instructional techniques used in economics education may not appeal to all students, 
and therefore dissuades them from taking an economics major. For example, in 
introductory economics tutorials there is an emphasis on students presenting ideas and 
opinions in an open forum. Educators regard this as an integral part of the economics 
curriculum; but it may be better to introduce students more slowly to such tasks, and 
only after building the necessary skills and confidence. 
 
Second, it has been shown that the level of student interest in the profession is seen 
as a major factor in the choice of an economics major. This is important because any 
policy change will need to recognise that interests remain relatively stable over time, 
they are not very amenable to change, and probably weigh heavily in the decisions of 
most students. One policy change may include a more concerted effort to stimulate the 
interest of students in introductory classes, which may encourage them to change their 
major to economics. Other changes could include promotional activities by the 
professional associations, educators and employers to highlight to prospective 
students the diverse and interesting roles of economists. 
 
There could also be a more concerted effort to communicate to all business students 
the benefit of incorporating at least some economics into their studies. University 
educators and administrators can assist this process by providing degrees that 
incorporate double majors, sub-majors and specialisations in economics, along with 
double degrees with non-business areas. Of course, the onus then lies with educators to 
prove that economics has a role to play in these studies and to structure the curriculum 
accordingly. 
 
Third, it has also been shown that subject choice in secondary school is an 
important influence on the choice of university major. This highlights the need for 
secondary school educators and careers advisors to be encouraged and assisted in 
promoting to students the further study of economics. However, just appealing to 
existing economics students may not be enough. Alford (1998), for example, links the 
declining participation rate in Australia, especially by female students, with the decline 
in secondary school economics and mathematics. This suggests that policies aimed at 
increasing the participation rate in these subjects in the first instance may ultimately 
yield benefits for university-level economics enrolments. 
 
Finally, the analysis also found that gender has a role to play in the choice of an 
economics major. While at least some “gender bias” is removed when perceptions and 
attitudes to economics are taken into account, the fact remains that female students are 
much less likely to select a major in economics than their male counterparts. The 
suggestion that the economics curriculum along with the pedagogy and types of 
evaluation instruments, includes topics and methodology of less interest to women, 
and that the evaluation favours male learning styles, is a matter of some concern, 
especially as female students currently comprise more than 50 per cent of all 
undergraduates. Possible policy changes include a greater effort by educators to make 
the economics curriculum more gender inclusive and ensuring that evaluation does not 
favour male learning styles. More generally, there is also the requirement that teaching 
faculty are gender balanced and that female students are presented with female role 
models and mentors. 
 
Of course, the study does suffer a number of limitations, all of which suggest 
directions for future research. To start with, while the results of the study are 
suggestive of policy changes, they are not sufficiently developed to provide an 
empirically feasible guide to economics departments, and mainly reinforce widely held 
perceptions of the causes of the recent decline in economics majors. It may be possible 
that other analytical techniques could be used to predict students’ choice of major. For 
example, some promising advances have been made in the use of neural network 
models to predict other qualitative outcomes. However, in many cases these have not 
yet been shown to exhibit any advantage over well-known statistical methods. 
 
A second limitation is that the data used contain no information concerning the 
large number of other factors likely to impact upon a given student’s choice of major. 
For example, Haslehurst et al. (1998) examined the gender bias in economics with 
specific questions about expected career financial remuneration, promotional 
opportunities, career path, compatibility with family commitments and the 
availability of role models. Rumberger and Thomas (1993) also examined future 
returns to the choice of college major, while Dynan and Rouse’s (1997) study included 
valuable information on economics students’ principal reasons for taking economics 
and the interaction between students’ choice of major and the teaching environment. 
And in a broader context, Pearson and Dellmann-Jenkins (1997) investigated the role of 
parental influence on a student’s selection of a college major. 
 
A third limitation is that the sample on which this study is based is drawn from a 
single university. While this means that many unspecified influences are held constant, 
it also suggests that the results could differ from other institutional contexts. For 
example, in the university selected for the analysis there is a very broad range of 
majors available in a single business degree and no specific economics degree. The 
results could then differ from universities that offer economics in a Bachelor of 
Economics or similar. One direction for future research could therefore entail a sample 
drawn from several different universities, perhaps in different states. 
 
A final limitation is that studies of students’ choice of major need to incorporate 
more fully economic models of occupational choice. For example, Easterlin (1995) 
examined the switch to business majors in the 1980s in the context of preferences and 
the relative returns from alternative occupations. A comparable analysis could 
potentially be made within alternative business-related disciplines. Regrettably, 
detailed information of this type was not available. 
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